ABSTRACT. Using the theory of elastoplastic processes and the modified elastic solution method we investigate the stability outside elastic limit problem of a plate under shear forces, taking into account its real bending form after the loss of stability. An expression for determining the critical force is obtained and numerical calculations with various ratio · of thickness have been fulfilled, from the results one can see the convergence of the modified elastic solution method .
Introduction
From the experimental results one can see that the bending form of the plate under shear forces after the loss of stability has a form of somewhat plane sloping roofs, the nodes of which are nearly straight lines. In the investigated case of a long elastic plate under shear forces , the slope makes with the long edge an angle about 54° and the distance between the slopes is equal to 1.22 times of the plate width.
In the case of elastoplastic stability of a plate subjected to axial and shear forces, . considered in [1] , because of the complicatedness the author proposes some assumptions about the bending form. For reflecting the reality the real bending form must be taken into consideration of the elastoplastic stability of plates under shear forces.
Formulation of the problem and the solving method
Suppose a long plate of width b subjected to the shear forces T along its long edges y = O and y = b (see Fig. 1 ). At any moment t there exists a membrane plane stress in the plate $ -" ----!. -- 
At the mo ent an instability occurs, a bifurcation of equilibrium states is assumed to appef r, with an infinitesimal small increment of the external force there are possible inf rements of deformations (including the bending deformation). Respectively, the internal bending moments [1 J in this case are determined through the deflection w of the plate as follows 
The bending e ergy of the plate now is represented as Experimental results show that when the instability occurs, the plate makes up bending slopes, the nodes of which are nearly straight lines, therefore we choose the deflect.ion of a plate in the form
This deflection will be equal to zero at the long edges and at the node lines x -/Y = kf, where k = 0, ±1 , ±2, . .. ; e is the distance between the nodes; ,, e -unknown quantities to be determined.
The elastoplastic stability problem can be solved by using the energy method. For this aim, it is necessary to evaluate the bending energy of the plate and the work of shear forces. Substituting (2 .7) into (2 .5) , (2 .6)
after some operations we receive
Equating expressions of the bending energy and the work of shear forces gives the relation for finding critical forces
Further one needs to seek a minimum of T. Consider two cases:
a. The case of an elastic plate
In this case A = P = 3G the expression (2. 10) becomes
which entirely coincides with the result of an elastic plate made of an incompressible material under shear forces [3] with
f, In this case 9 (2.12) a,= o,
The expression (2.13) can be rewritten in the other form 
and the critical force is determined by (1 + '~-1)
Ec(Sn-1)
~n-1 from (2.17) + (2.20) by means of some straightforward operations the system of equations for n-t.h iteration is obtained The solving procedure consists of the following steps: firstly "in is determined from (2.21) , this value is then substituted into (2 .21) , from where ~n is obtained., further by putting just results /n, ~n into (2 .23) we get Sn and then from (2.24) -TJ;l Practically, the iterative process will be finished when
where E is a given forward small value.
Elastoplasic stability problem of a plate of comparable sides
Let's consider a plate of comparable sides a and b, subjected to shear forces and simply supported on its edges. When the instability occurs, the bending form of the plate depends much more on the ratio of its sides. Because of the difficulty to predict the real bending form, then by,; using the Ritz method an approximate solution is chosen 00 00
The bending energy is evaluated by the formula (2.5) 
Solut ion to t his system of equations is very complicat ed , t hen on the first approximation we choose
The system (3.4) reduces to
Since an, a 22 are not vanished , then the determinant of this system must be equal to zero, fr om that we have
where a = b -the ratio of plate sides.
In t he case of an elastic plat e A= P = 3G, from (3 .5) we receive the well-known value of critical forces [3] b2 where i 2 = 9-. h2 (e) _ 37r 4 Gh 2 ( 2 ) 2 _ 277r 4
In the elastoplastic plate, by putting
Et(s), the relation (3.5) can be rewritten in the form
The equation (3.7) for finding Ser is a nonlinear equation wit h respect to s, to which the modified elastic solution method is applied. ·
On the first iteration we take Et(s) = Ec(s) = 3G, then
Ifs~) ~ cs, the iteration process is finished, we have an elastic solution. Ifs~) > cs we remove to the second iteration. The iterative procedure must be continued as following where n-number of iteration. Substituting obtained st) into
/,(s(n))
. er
J3'+' er
we get the value of critical shear forces. Numerical results by solving (3.8) are represented on the table 2 and the elastic and elasto-plastic solutions with respect to the critical forces are denoted by the numbers 3 and 4 on the Fig. 2 .
Numerical examples and discussion
From obtained results of two considered problems it can be seen that the elastic and elastoplastic solutions are much closer to each other in the cases with greater b ratio 3-,;, and highly differ from each other in the cases with smaller one. Obviously, for plates with the same stiffn:ess the i:qstability happens in a long plate earlier then in a plate of comparable sides. The iterative process can be finished on the third iteration with a very high accuracy. These results also can talk about the convergence of the modified elastic solution method. Further, this method can be applied to considering elastoplastic stability problems of plates under complex loading.
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